Desensitization of the human V2 vasopressin receptor. Homologous effects in the absence of heterologous desensitization.
Three main pathways have been implicated in desensitization of receptors that stimulate adenylylcyclase (AC): cAMP-mediated phosphorylation; cAMP-independent phosphorylation, and receptor internalization. Cell lines derived from the murine Ltk- cell were found useful in exploring the contribution of cAMP-dependent phosphorylation in V2 vasopressin receptor desensitization. The HTB-2 cell expresses the human V2 vasopressin receptor, introduced by transfection of human genomic DNA, and the prostaglandin E1 (PGE1) receptor, endogenous to the Ltk- cell. The A7 cell expresses the hamster beta 2-adrenoceptor, which undergoes the above-mentioned desensitization processes. Treatment of HTB-2 cells with arginine-vasopressin (AVP) had no effect on AC responsiveness to PGE1, but promoted desensitization of the AVP response. This was seen as a 5-6-fold right shift in the dose-response curves for AVP action (cAMP accumulation in intact cells and AC stimulation in homogenates and isolated membranes) and in a decrease in the maximum effect of AVP on these parameters. AVP treatment caused a decrease in cell surface receptors to approximately 75% of control without changes in KD, as determined by Scatchard analysis. When cAMP was increased by treatment with 10 microM PGE1 and isobutylmethylxanthine, desensitization of the PGE1 receptor was observed but not of the AVP receptor. In A7 cells the same treatment caused, as expected, a 3-fold right shift in the dose-response curve for AC stimulation by isoproterenol, indicating that L cells can mediate heterologous desensitization. These data demonstrate that the V2 vasopressin and the PGE1 receptors undergo homologous desensitization in the absence of cAMP-mediated phosphorylation and that this component is not required for vasopressin receptor internalization.